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Determining the Effects of Tryptophan:Lysine Ratios in Diets Containing 30% Dried Distillers Grains with Solubles on Growth Performance of 157-to 285-lb Pigs 1 S. Nitikanchana 2 , M. D. Tokach, J. L Usry 3 , S. S. Dritz 2 , R.D. Boyd 4 , and M. McGrath 4 Summary A total of 2,298 pigs (half gilts and half barrows, PIC TR4 × 1050; initially 157 lb) were used in a 52-d study to determine the effects of increasing tryptophan:lysine ratios in diets containing 30% dried distillers grains with solubles (DDGS) on the growth performance of finishing pigs raised in a commercial environment. Pens of pigs were balanced by initial weight and randomly allotted to 1 of 6 dietary treatments in a completely randomized design within gender; each pen contained 23 pigs and each treatment had 16 to 17 replications. Treatments were arranged as a 2 × 6 factorial with main effects of gender (gilts or barrows) and standardized ileal digestible (SID) tryptophan:lysine ratio (2 positive control diets with no DDGS containing SID tryptophan:lysine ratios of 17 or 21% of lysine and 4 diets containing 30% DDGS with SID tryptophan:lysine ratios of 15, 17, 19, or 21% lysine) .
Overall (d 0 to 52), no gender × treatment interactions were measured. Pigs fed 30% DDGS had poorer ADG, ADFI, and F/G (P < 0.01, P = 0.04, and P = 0.01, respectively) compared with those fed the corn-soybean meal diet. In pigs fed diets without DDGS, those fed the 17% SID tryptophan:lysine ratio tended to have better F/G (P = 0.09) compared with pigs fed the 20% SID tryptophan:lysine ratio. Increasing SID tryptophan:lysine ratio from 15 to 21% in diets containing 30% DDGS had no effect on ADG, ADFI, or F/G. For carcass characteristics, feeding 30% DDGS reduced HCW, loin depth, and lean percentage (P < 0.01, P < 0.01, and P = 0.04, respectively). For carcass traits, in pigs fed diets without DDGS, those fed the 21% SID tryptophan:lysine ratio had decreased backfat (P = 0.04) and greater lean percentage (P = 0.04) compared with pigs fed 17% SID tryptophan:lysine ratio. Increasing the SID tryptophan:lysine ratio from 15 to 21% in the 30% DDGS diets increased (linear, P < 0.01) percentage carcass yield and had a tendency (linear, P = 0.07) to increase HCW. These results suggest an opportunity to improve carcass traits and carcass value by increasing the SID tryptophan:lysine ratio for late finishing pigs that are fed high levels of DDGS.
Key words: amino acid ratio, DDGS, lysine, tryptophan, finishing pig Introduction Dried distillers grains with solubles have been widely used in swine feed in the United States. Tryptophan is the second limiting amino acid after lysine in diets containing high levels of DDGS. A previous study (Barnes et al., 2010 5 ) at Kansas State University found a linear increase in ADG and ADFI as SID tryptophan:lysine ratio increased from 14 to 18% of lysine in 160-to 265-lb pigs fed 30% DDGS. This suggested that the optimal SID tryptophan:lysine ratio in late finishing pigs was greater than 18% of lysine.
Therefore, our objective was to validate the results of Barnes et al. (2010) and use a greater range of tryptophan:lysine ratios in 150-to 275-lb pigs fed diet containing 30% DDGS.
Procedures
The study was conducted at a commercial research-finishing barn in western Illinois. The barns were tunnel-ventilated and double-curtain-sided. Pens had completely slatted flooring and shallow pits for manure storage. Each pen was equipped with a 4-hole stainless steel dry self-feeder and a swinging nipple waterer for ad libitum access to feed and water. Daily feed additions to each pen were accomplished through an automated feeding system capable of providing and measuring feed amounts for individual pens.
A total of 2,298 pigs (half gilts and half barrows, PIC TR4 × 1050) with an initial BW of 157 lb were used in this study; each pen contained 23 pigs and each treatment comprised 16 to 17 pens. Pens of pigs were allotted to 1 of 6 dietary treatments in a completely randomized design within gender while balancing for initial BW. Treatments were arranged as a 2 × 6 factorial with main effects of gender (gilts or barrows) and level of SID tryptophan:lysine ratio (2 positive control diets with no DDGS containing SID tryptophan:lysine ratios of 17 or 21% and 4 diets contained 30% DDGS with SID tryptophan:lysine ratios of 15, 17, 19, or 21% lysine). Soybean meal replaced crystalline lysine and threonine to increase the SID tryptophan:lysine ratios from 15 to 21% (Tables 1, 2, and 3). All diets were fed in meal form and treatments were fed in 3 phases, d 0 to 21 (157 to 210 lb), d 21 to 42 (210 to 250 lb), and d 42 to 52 (250 lb to market; Tables 1 to 3). During the last phase, the DDGS level was lowered to 20%. Pens of pigs were weighed and feed disappearance was recorded at d 21, 42, and 52 to determine ADG, ADFI, and F/G. At the end of the experiment, pigs were individually tattooed by pen number to allow for carcass data collection at the packing plant and data retrieval by pen. Pigs were transported to Triumph Foods LLC (St. Joseph, MO) for processing. Standard carcass criteria of loin and backfat depth, HCW, percentage lean, and percentage carcass yield were collected.
The experimental data were analyzed by The Hanor Company (Franklin, KY) using the GLM procedure of SAS (SAS institute, Inc., Cary, NC). Pen was the experimental unit for all data and significance and tendencies were set at P < 0.05 and P < 0.10, respectively. Analysis of backfat depth, loin depth, percentage lean, and fat-free lean index (FFLI) were adjusted to a common carcass weight using HCW as a covariate. Data were analyzed for the main effect of level of DDGS by comparing the corn-soybean meal diets containing 17 and 20% SID tryptophan:lysine ratio with the 30% DDGS diets containing 17 and 20% SID tryptophan:lysine ratio. Data also were analyzed to determine the influence of increasing SID tryptophan:lysine ratio in diets without DDGS (17 vs. 20% SID tryptophan:lysine ratio), linear and quadratic effect of SID tryptophan:lysine ratio in diet containing 30% DDGS, and any interactions between tryptophan level and gender.
Results and Discussion
For the overall period (d 0 to 52), no gender × treatment interactions were observed. Pigs fed 30% DDGS had poorer ADG, ADFI, and F/G (P < 0.01, P = 0.04, and P = 0.01, respectively; Table 4 ) compared with those fed the corn-soybean meal diet. In pigs fed diets without DDGS, those fed the 17% SID tryptophan:lysine ratio tended to have better F/G (P = 0.09) compared with pigs fed 20% SID tryptophan :lysine ratio. Increasing SID tryptophan:lysine ratio from 15 to 21% in diets containing 30% DDGS had no effect (P > 0.26) on ADG, ADFI, or F/G. For carcass characteristics, feeding 30% DDGS reduced HCW, loin depth, and lean percentage (P < 0.01, P < 0.01, and P = 0.04, respectively; Table 4 ). When considering carcass traits of pigs fed corn-soybean meal diets, pigs fed 21% SID tryptophan:lysine ratio had decreased backfat (P = 0.04) with greater lean percentage (P = 0.04) compared with pigs fed the 17% SID tryptophan:lysine ratio. Increasing the SID tryptophan:lysine ratio from 15 to 21% in the 30% DDGS diets increased (linear, P < 0.01) percentage carcass yield and had a tendency (linear, P = 0.07) to increase HCW.
In contrast to a previous trial (Barns et al., 2010) at K-State that indicated a linear improvement in ADG, ADFI, and F/G when increasing SID tryptophan:lysine ratio from 15.0 to 19.5% in diets containing 30% DDGS, increasing dietary SID tryptophan:lysine level did not influence pig growth performance in this experiment; however, improvements in carcass yield percentage in this experiment with increasing SID tryptophan:lysine ratio agree with a recent K-State study where increasing tryptophan:lysine ratio also improved carcass yield percentage in diets containing high levels of DDGS (see "Determining the Effects of Tryptophan:Lysine Ratio in Diets Containing Dried Distillers Grains with Solubles on Growth Performance of Finishing Pigs," pp. 168). In conclusion, these results suggest an opportunity to improve carcass traits and carcass value by increasing the SID tryptophan:lysine ratio in late finishing pigs that are fed high levels of DDGS. 
